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nPOMCXO^EHME TPMF1AHOCOMATHA 
A. O. 4 >pojiob 

CpaBHHTejibHbift aHajiH3 SBOJiiouHOHHbix npeo6pa30BaHHH njiaHa cipoeHHH b Tpex rpynnax khhcto- 
njiacTHA Bodonidae, Cryptobiidae, Trypanosomatidae noKa3biBaeT, mo cpeAH TpHnaHOcoMaTHA 

HanbOJlbllJHM CXOACTBOM C bOAOHHAaMH H KpHnTObHBMH Ofijia/iaiOT TpHnaHOCOMbI H3 HH3LLIHX FI03B0H0M- 
Hbix >KHBOTHbix. FIpeA.naraeTCH HOBaa rHnoTe3a npoHcxo>KAeHHH TpHnaHOcoMaTHA, corjiacHO KOTopoft 
b KaMecTBe npeAKOB TpnnaHocoM paccMaTpHBaioTCH kphfito6hh, napa3HTHpoBaBiiiHe b kpobh ApeB- 
HHX npeCHOBOAHbIX pbl6. 

Ilapa3HTHqecKHe wryTHKOHOcubi TpHnaHocoMaTHAbi HaxoAHTcn b ueHTpe bhhm3- 
hhh HCCJieAOBaTejiefi, npe>KAe Bcero 6jiaroAapn TOMy mto MHorne H3 hhx hbjihkdtch 
B 036yAHTeJlHMH OnaCHbIX TpaHCMHCCHBHbIX 3a6oJieBaHHH qeJIOBeKa, >KHBOTHbIX H 
pacTeHHH. HecMOTpn Ha nocTOHHHbifi HHTepec, nponBjineMbiH k stoh rpynne 
npocTeHLUHX, h 6ojiee qeM ctojicthioio hctophio ee H3yqeHHH, He 6yjxeT npeyBejin- 
qeHHeM CKa3aTb, qTO TpnnaHocoMaTHAbi a o chx nop bo MHoroM ocTaiOTcn 3araAKOH 
Aah HCCJieAOBaTejien. B 3toh cbh3h BHOBb, KaK h b Haqajie BeKa, Ha nepBbin 
nJiaH BbIXOAHT Bonpoc O npOHCXO>KAeHHH H 3BOJ1IOUHH TpnnaHOCOMaTHA, TaK KaK 
HMeHHO 3AeCb MO>KHO paCCHHTblBaTb HaHTH KJIIOq K nOHHMaHHK) 06LUHX 3aKOHO- 
MepHocTen, onpeAejiniomHx CTpyKTypy hx cjio>KHbix >KH3HeHHbix uhkjiob, xapaKTe- 
pH3yK)Hj,HXCH qepe3BbiqaHH biM pa3Hoo6pa3neM CTaAHH. 

TpaAHunoHHo Bcex TpnnaHocoMaTHA acjiht Ha a Be rpynnbi HeTaKCOHOMnqecKoro 
paHra: Ha «Bbicmnx» — KpoBenapa3HTOB no3BOHoqHbix >KHBOTHbix, nepeHocqHKaMH 
KOTOpbIX HBJIHIOTCH KJieiUH, HaceKOMbie H n HHBKH, H «HH3UIHX» — MOHOKCeHHbIX 
napa3HTOB HaceKOMbix. K nocjieAHeft rpynne othocht h napa3HTOB pacTeHHH, 
nepeHocqHKaMH KOTopbix cjiy>KaT Kjionbi (J>HTO(})arH. Tanoe ycjioBHoe pa3AejieHne 
OTpa>KaeT, KpoMe npoqero, h coBpeMeHHbie B3rjiHAbi Ha npoOjieMy nponcxo>KAe- 
hhh TpHnaHocoMaTHA (Baker, 1974; Hoar, 1972; McGhee, Cosgrove, 1980; 
Molyneux, Ashford, 1983; Wallace, 1966). Ochobw 3thx b3tjihaob ccj)opMHpoBajiHCb 
eme b Haqajie Bena (Leger, 1904; Leger, Dubosq, 1910), a k cepeAHHe ctojicthh 
rHnoTe3a Jlewe 3aBoeBajia BceoOmee npn3HaHHe. Bot hto nncaji no 3TOMy noBOAy 
B. A. XloreJlb: «Il0 OTHOLHeHHIO K KpOBHHbIM >KryTHKOHOCU,aM, KaKOBbI MHoro- 
qncjieHHbie bham Trypanosoma , npaBHjibHee Bcero npeAnojiaraTb, hto OTAajieHHbie 
npe^KH hx >khjih b KHiueqHHKe HaceKOMbix. . . B nojib3y 3Toro oqeHb b a> kh bi m 
CBHA^TeJlbCTBOM HBJIHeTCH TO oOCTOHTeJI bCTBO, HTO B HaCTOHlUee BpeMH HMeeTCH 
MHoro HaceKOMbix (6 jioxh, Myxn h Ap.) KaK KpoBOCocymnx, TaK Aa>Ke h He 
KpOBOCOCymHX, B KHUieqHHKe KOTopbix >KHByT 6AH>KaHUIHe pOAHHH TpHn3H030M . . . 
(t. e. «HH3uiHe» TpHnaHocoMaTHAbi.— A. 0.). . . KorAa BnocjieACTBHH 3 th HaceKO¬ 
Mbie CTaJIH nHTaTbCH KpOBblO n03BOHOqHbIX, ... y KHUieqHblX >KryTHKOHOCUeB 
nOAyqHAaCb B03M0>KH0CTb KOHTaKTa C n03B0H0qHbIMH H UiaHCbl nOnaASTb BO BpeMH 
aKTa COCaHHH B KpOBb. . . . Il03AHee >KH3HeHHbIH UHKJI T3KHX >KryTHKOHOCUeB 
AH(j)(j)epeHUHpoBaACH Ha pnA ct3ahh, qacTb KOTopbix peryjinpHo npoBOAHTcn 
napa3HTOM b no3BOHoqHOM, Apyran >Ke qacTb CTOJib >Ke peryjinpHo b KHUieqHHKe 
Kpocococymero HaceKOMoro.» (ilorejib, 1947, c. 59). B noJib3y H3Jio>KeHHOH 
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KOHuenuHH o6bmHo npHBOAHTcn eme oahh aoboa: Mop(})OAorHH «BbiciuHx» Tpnna- 
HOCOMaTHA b nepeHocMHKax, KaK npaBHAO, HAeHTHHHa Mop^ojiornH pnAa «hh3luhx» 
TpHnaHocoMaTHA- HHbiMH cjiOBaMH TpnnaHOCOMbi b nepeHOCMHKax (})opMHpyK)T 
anHMacTHroTbi — ocHOBHyio >KryTHKOByio (|)opMy UHKJia pa3BHTHH «hh3luhx» Blasto- 
crithidia, a jieftiuMaHHH — npoMacTHroTbi, xapamepHyio CTaAHio MOHOKceHHbix 
Leptomonas. CoBpeMeHHan rHnoie3a nponcxo>KAeHHH TpHnaHOCOMaTHA nojiyqnjia 
HaH6ojibiuee pa3BHTHe b pa6oiax Toapa h BaKepa (Hoar, 1972; Baker, 1974). 
npeAnojiaraeTCH, mo npeAKaMH TpHnaHOCOMaTHA 6bijin CBo6oAHO>KHBymHe oaho- 
>KryTHKOBbie npocTenuiHe, nepBOHaqaAbHO ocBOHBiuHe b KaqecTBe xo3neB ApeBHnx 
HaceKOMbix. BaKep, KpOMe Toro, AonycKaeT, mo, iiomhmo HaceKOMbix, a bo3mo>kho 
H AO HHX, npeAKH TpHnaHOCOMaTHA OCBOHAH KOAbHaTblX qepBeft. MOHOKCeHHbie 
napa3HTbi ApeBHHX 6ecno3BOHoqHbix, noTOMKaMH KOTopbix hbahiotch coBpeMeHHbie 
«HH3LUHe» TpHnaHOCOMaTHAbI, C(f)OpMHpOBaAH BnOCAeACTBHH ABe OCHOBHbie 3BOAIO- 
UHOHHbie BeTBH 3nn- h npoMacTHroTHyio, Ha 6a3e KOTopbix y>Ke ynoMHHyTbiM 
Bbiuie nyTeM bo3hhkjih KpoBenapa3HTbi no3BOHoqHbix >KHBOTHbix. rnnoTe3a Jle>Ke, 
pa3BHTan ero nocAeAOBaTeAHMH, OTTecHHAa Ha 33 ahhh nAaH mHO>K ecTBO pa3HO- 
o6pa3HbIX npeACTaBAeHHH O npOHCXO>KAeHHH H 3BOAIOU.HH TpHnaHOCOMaTHA 
(Baker, 1974). Bee ohh HMeiOT ceftqac AHiiib HCTopnqecKHH HHTepec, h Mbi He 
HMeeM bo3mo>khocth paccMOTpeTb hx b Harnett pa6oTe. OTcyTCTBHe b HacTOHmee 
BpeMH aAbTepHaTHBHbIX THnOTe3 O npOHCXO>KAeHHH TpHnaHOCOMaTHA o6T>HCHHeTCH, 
c Harnett tohkh 3peHHH, AOBOAbHo npocTO. J\ej \o b tom, hto JIe>Ke h ero nocjieAOBaTe- 
jihmh HaHACHbi ACHCTBHTeAbHO HanOoAee AornqHbie o6T>HCHeHHH TeM c^amaM, koto- 
pbie TpaAHUHOHHO paccMaTpnBaioTCH b paMKax ashhoh npo6AeMbi. nonpo6yeM, oa- 

HaKO, npOaHaAH3HpOBaTb 06 T>eKTHBH 0 CTb H AOCTaTOHHOCTb 3THX (j)aKTOB. OTHOCH- 
TeAbHO CB 060 AH 0 >KHByUI.HX npeAKOB TpHnaHOCOMaTHA HH CaM Jle>Ke, HH CTOpOHHHKH 
ero B3TAHA0B He pacnojiarajiH k3khmh-ah6o abhhhimh. J\o HacTonmero BpeMeH h 
TaKHe opraHH3Mbi He HattAeHbi b npnpoAe, xoth noncK hx Bejicn AOCTaToqHO 
HHTeHCHBHO (Vickerman, 1976; Wallace, 1966). Me>KAy TeM xopomo H3BecTHbi 
ABe rpynnbi >KryTHKOHOCu.eB, o6T>eAHHHiomHe KaK CBo6oAHO>KHBymHX, TaK h napa- 
3HTHqeCKHX npOCTeHLUHX, — 60 A 0 HHAbI H KpnnT 06 HH, KOTOpbie HMeKDT MHOrO o6lu,hx 
qepT c TpnnaHOCOMaTHAaM h (pnc. 1) (KapnoB, 1990; Brugerolle e. a., 1979; 
Lorn, 1979; Vickerman, Preston, 1976; Woo, 1987). Bee Tpn rpynnbi o6T>eAHHHiOT 
b THn Kinetoplastidae,. b paMKax KOToporo, c Haiuefi tohkh 3peHHH, h cAeAyeT 
HCKaTb npeAKOB TpHnaHOCOMaTHA. YTBep>KAeHHe, hto nepBHHHbiMH xo3neBaMH 
TpHnaHOCOMaTHA 6biAH 6ecno3BOHoqHbie >KHBOTHbie, 6a3npyeTCH r a a b h bi m o6pa30M 
Ha HaAHHHH b stoh rpynne OoAbmoro qncAa bhaob — MOHOKceHHbix napa3HTOB 
KHiiieqHoro Tpama HaceKOMbix. OAHaKo no3BOHoqHbix >KHBOTHbix TpnnaHOCOMaTHAbi 
ocbohah He MeHee uinpoKo (noAAHnaeB, 1990). KpoMe Toro, npnypoqeHHOCTb 
a6cOAIOTHOrO 60 AbLUHHCTBa «HH3LU HX» TpHnaHOCOMaTHA K TeM OTpHASM HaceKOMbix, 
b KOTopbix noAyqHAa runpoKoe pacnpeAeAeHHe reMaTO(})arHH h, HaoOopoT, hx 
OTcyTCTBHe b HanOoAee ApeBHHX OTpnAax Insecta (Wallace, 1966), no3BOAneT 
npeAnoAaraTb, hto HaceKOMbie He 6biAH nepBHHHbiMH xo3neBaMH TpHnaHOCOMaTHA* 
Mto >Ke KacaeTCH aHHeAHAHott bctbh b 3boaiou.hh TpHnaHOCOMaTHA, to noAoOHO 
npeACTaBAeHHHM o CBo6oAHO>KHBymHX AenTOMOHac-noAoOHbix npeAKax, OHa ueAH- 
kom rnnoTeTHqHa, TaK KaK b KOAbqaTbix qepBHX MOHOKCeHHbie TpnnaHOCOMaTHAbi 
AO chx nop He HaHAeHbi. H, HaKOHeu., Mopcf)OAorHqecKoe cxoactbo «BbicuiHx» Tpnna- 
HOCOMaTHA H3 nepeHOCHHKOB H «HH3LUHX» TpHnaHOCOMaTHA, HCnOAb3yeMOe KaK eme 
OAHO AOKa3aTeAbCTBO nepBHHHOCTH MOHOKceHHbix >KryTHKOHOCU.eB H3 HaceKOMbix, 
npn 6oAee oOtdOkthbhom aHaAH3e He CTOAbKO noATBep>KAaeT, CKOAbKO cepbe3HO 
KOMnpOMeTHpyeT paccMaTpHBaeMyio rnnoTe3y. /JeHCTBHTeAbHO, ecAH ABe sboaio- 
UHOHHbie BeTBH TpHnaHOCOMaTHA — 3nH- H npOMaCTHTOTHaH C(f)OpMHpOBaAHCb 
y ApeBHHX MOHOKceHHbix napa3HTOB HaceKOMbix, a Leishmania h Trypanosoma 
bo3hhkah, KaK yTBep>KAaeTcn, y>Ke Ha 6a3e 3thx AHBeprHpOBaBiiiHx rpynn, to 
COBepmeHHO HeHCHO, K3KHM 06pa30M C(})OpMHpOBaAHCb >KH3HeHHbie UHKAbI Endo- 
trypanum h MHornx Trypanosoma H3 aM^nOntt, b KOTopbix nponexoAHT 3aKOHOMep- 
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Phc. 1. CxeMa yjibTpaTOHKOH opraHH3au,HH kjictok KHHeToruiacTHA 

Fig. 1. The scheme of the fine structure of the Kinetoplastida. 

1 — Bodonidae; 2 — Cryptobiidae; 3 — Trypanosomatidae; AT — annapaT T ojib^,>KH; BK — BeHTpajibHbifl 
KopemoK; BMT — rpynna BeHTpajibHbix cydnejiJiHKyjiapHbix MHKpoTpydoqeK; rK — r ji ot o m h bi h KopemoK; 
AMr — ABHraTejibHbifi >KryTHK; JXK — AopcajibHbift KopemoK; RMT —rpynna aopcajibHbix cydnejuiHKyjinpHbix 
MHKpoTpy6oneK; JKK — >KryTHKOBbift KapMaH; AT/7 — KHHeTonjiacT; MM —mhtoxohaphh; P2KT — peKypeHTHbifi 
>KryTHK; UMT —UHTO(|)apHHra.nbHbie MHKpoTpy6oHKH; UCT —uhtoctom; Z/0T — UHTO^apnHrc; tf — napo. 


Hoe qepeAOBaHHe 3nn- h npoMacTHroTHbix CTaAHH (Bardsley, Harmsten, 1973; 
Jadin, Creemers, 1969; Molyneux, Ashford, 1983). TaKHM o6pa30M, y>Ke H3 
nepeqncjieHHbix npnMepoB bhaho, hto cymecTByiomaH b HacTonmee BpeMH rnnoTe3a 
npOHCXO>KAeHHH H 3BOJ1KDUHH TpHnaHOCOMaTHA apryMeHTHpOBaHa HeAOCTaTOMHO 
ydeAHTejibHO. 3to no3BOjineT npeA.no>KHTb HHyio ee TpaKTOBKy. B nepBOH padoTe 
Ha 3Ty TeMy MbI paCCMOTpHM TOJIbKO BOnpOC O npOHCXO>KAeHHH TpHnaHOCOMaTHA. 

B rpynnax opraHH3MOB, jiHHieHHbix najieoHTOJiornqecKOH jieTonncH, ocHOBy 
cjDHjioreHeTHHecKHx nocTpoeHHH cocTaBAHiOT AHHHbie cpaBHHTejibHo-Mop^ojiornqe- 
CKoro aHajiH3a coBpeMeHHbix hx npeACTaBHTejieH. npHMeHHTejibHO k npocTeHuiHM 
Hcnojib30BaHHe 3Toro MeTOAa ocHOBaHO Ha KOHuenunn oTHocHTejibHoro sbojiiouhoh- 
Horo KOHcepBaTH3Ma KJieTOHHbix cTpyKTyp b hx ecTecTBeHHbix rpynnax. 3tot 
noAxoA Bee name Hcnojib3yeTcn b nocjieAHee BpeMH b uejinx CHCTeMaTHKH, 
ocodeHHo npn padoie c TaKCOHaMH paHra Tnna h Bbiuie (KapnoB, 1990; OapoOora- 
tob, 1986). B paMKax HHTepecyiomero Hac Bonpoca 3tot wiejojx TaK>Ke MO>KeT 6biTb 
HCn0Jlb30BaH. BoAOHHA, KpHnTOdHH H TpnnaHOCOMaTHA Od'beAHHHIOT b oahh THn 
Kinetoplastidae Honigberg, 1963 r/iaBHbiM o 6 pa 30 M Ha ocHOBaHHH HajinqHH 
y hhx cneuHajiH3HpoBaHHon KJieTOHHOH opraHejuibi — KHHeTonjiacTa (KajiHHHH- 
KOBa, 1977; Vickerman, 1976, 1977). O/tHaKO HajiHqne oahoto yHHKajibHoro 
npH3HaKa He HBJineTcn AOCTaTOHHbiM ocHOBaHneM aah xapaKTepncTHKH Tnna, 
nocKOJibKy He no3BOJineT roBopnTb 06 eAHHOM njiaHe CTpoeHHH paccMaTpnBaeMbix 
opraHH3MOB. no3TOMy ocTaHOBHMcn noApodHee Ha ashhom Bonpoce, yqHTbiBan, 
mo 3BOAiouHOHHbie npeo6pa30BaHHH njiaHa CTpoeHHH, onpeAeAmomne caMOCTOH- 
TeAbHocTb OTAeAbHbix rpynn KHHeTonjiacTHA, CTaHyT aah Hac ochoboh npn 
BbIHCHeHHH (})HAOreHeTHMeCKHX CBH3eft Me>KAy HHMH. 


1 * 
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IloBepxHOCTHbie CTpyKTypbi KHHeTonAacTHA nocTpoeHbi no Tnny Ty6yjieMMbi 
(KapnoB, 1990), t. e. BKAionaiOT njia3MajieMMy h noACTHAaiomne ee cy6nejuin- 
KyjinpHbie MHKpoTpyOoqKH (pnc. 1; 2, /; cm. bkji.). Ilpn stom CTeneHb pa3BHTHH 
TyOyjieMMbi nporpeccnBHO B03pacTaeT ot Ooaohha, y KOTopbix 3HanHTejibHbie 
yqacTKH noKpoBOB eme npeACTaBJieHbi njia3MajieMMOH, k KpnnToOHHM h Aajiee 
k TpnnaHOCOMaTHAaM. Y Ooaohha h KpnnToOnft TyOyjieMMa (J)opMnpyeTCH 3a cneT 
AByx rpynn cyOnejuiHKyjinpHbix MHKpoTpyOoneK — AopcaAbHoft h BeHTpaAbHoft 
(Brugerolle e. a., 1979). Y KpnnToOnH, HanpnMep y Cr. borreli , 3a cneT B 03 pacTaHHH 
nncjia AopcajibHbix MHKpOTpyOoneK, pa3pbiBbi Me>KAy sthmh paAaMH OKa3biBaioTCH 
MHHHMajibHbiMH. J\jm a6coA iothoto OojibnjHHCTBa TpnnaHocoMaTHA xapaKTepeH 
3aMKHyTbin p ha cyOneAAHKyAnpHbix MHKpoTpyOoneK, h TOJibKO y HeKOTopbix Tpnna- 
HOCOM, OOAbLUHHCTBO H3 KOTOpbIX napa3HTHpyeT B HH3LLIHX n03B0H0MHbIX, B pHAy 
cyOnejuiHKyjinpHbix MHKpoTpyOoneK o6Hapy>KHBaeTCH 6pemb b 30He (j)opMHpoBa- 
hhh yHAyAHpyiomeft MeMOpaHbi. Hapy>KHan noBepxHOCTb njia3MajieMMbi khhcto- 
ruiacTHA nacTO HeceT pa3BHTbift rjiHKOKaji hkc. KaK CTpyKTy pnpoBaHHbift, TaK 
h AH(J)(|)y3HbiH rjiHKOKajiHKCbi BCTpenaiOTCH bo Bcex Tpex rpynnax KHHeTonjiacTHA 
h y CBo6oAHO>KHBymHX opraHH3MOB, h y napa3HTnqecKHx (Mylnikov, 1986; 
Vickerman, Preston, 1976). CnHTajiocb, mto y TpHnaHOCOMaTHA pa3BHTbift tjih- 
KOKajiHKC (J)opMHpyiOT TOJibKO KpoBHHbie CTaAHH TpnnaHocoM, OAHaKO b nocAeAHee 
BpeMH CTpyKTypnpOBaHHblH H AH(})4)y3Hblfi IVIHKOKaJIHKCbl HaHACHbl H3MH y pa3AHM- 
HblX BHAOB «HH3IIIHX» TpnnaHOCOMaTHA- 

MHTOxoHApnajibHbiH annapaT KHHeTonAacTHA npeACTaBAeH oahoh rnraHTCKoft, 
o6bIMHO CHAbHO pa3BeTBAeHHOft MHTOXO HAP Heft, CO CneiI,HaAH3HpOBaHHbIM yqaCTKOM 

KHHeTonAacTOM (KaAHHHHKOBa, 1977; Vickerman, 1977). IIoa KHHeTonA a ctom no- 
HHMaiOT XtHK-coAep>Kamyio qacTb mhtoxohaphh. BHKKepMaH BbiAeAneT Tpn Tnna 
opraHH3au,HH KHHeTonjiacTOB: naHKHHeTonA acTHH, noAHKHHeTonAacTHH h ay khhcto- 
nAacTHH (Vickerman, 1977). B nepBOM cjiynae (})H6pHAAbi +HK pacnoAaraiOTCH 
6ojiee hah MeHee AH(J)4)y3HO b MaTpHKce mhtoxohaphh. BeponTHO, 3 to HanOoAee 
npHMHTHBHblft THn OpraHH3aUHH KHHeTOnAaCTa, 6AH3KHft K HCXOAHOMy COCTOHHHK). 

riaHKHHeTonAacTbi uinpoKO pacnpocTpaHeHbi y Ooaohha. Ilpn noAHKHHeTonAacT hh 
(J)H6pHAAbi +HK o6pa3yiOT OTAeAbHbie qeTKo AH(})(})epeHUHpyeMbie cKonAeHHH 
B MaTpHKce MHTOXOHAPHH. 11OAHKHHeTOnABCTHH OTMeMeHa H y 60AOHHA, H y KpnnTO- 
6nft. 3yKHHeTonAacTbi H3BecTHbi bo Bcex Tpex rpynnax KHHeTonAa ctha- B stom 
CAyqae bch MHToxoHApnaAbHan J \HK coOpaHa b oahom yqacTKe mhtoxohaphh, 
paCnOAO>KeHHOM, KaK npaBHAO, pHAOM C KHHeTOCOMaMH >KryTHKOB. KHHeTOnAaCT 
TpHnaHOCOMaTHA OTHOCHTCH K 3yKH HeTOn A aCTHOMy THny (KaAHHHHKOBa, 1977). 
OAHaKO Aa>Ke mhcto Mopc^OAornnecKH ero opraHH3aunH, xapaKTepn3yiomaHCH 
KOMnaKTHoft, AHCKOBHAHoft ynaKOBKoft KOAeu ilHK, yHHKaA bHa cpeAH KHHeTonA a - 
ctha (pnc. 2, 2). B mhtoxohaPhhx KHHeTonAacTHA oObiMHO npncyTCTByiOT 
nAaCTHHMaTbie, TapeAKOBHAHbie KpHCTbl. KaK npaBHAO, MOp(j)OAOrHH MHTOXOHApH- 
aAbHblX KpHCT OTAHHaeTCH BbICOKOft KOHCepBaTHBHOCTblO, HTO n03B0AHeT HCnOAb- 
30BaTb 3tot npH3HaK npH onpeACAeHHH rpaHHu, TaKCOHOB oneHb BbicoKoro paHra 
(Tnnbi, uapcTBa) (CepaBHH , 1980; CrapoOoraTOB, 1986; Taylor, 1978). B 3Toft 
cbh3h Ba>KHoe 3HaqeHHe, c Ham eft tohkh 3peHHH, npnoOpeTaeT o6Hapy>KeHHe 
b mhtoxohaphhx KpnnToOnft h TpHnaHOCOMaTHA OAHOBpeMeHHo TpyOnaTbix H nAa- 
CTHHnaTbix KpHCT (IloAAHnaeB h Ap., 1990; OpoAOB, MaAbimeBa, 1989; Brooker, 
1971b; Vickerman, Preston, 1976) (pnc. 2, 3 —5). 

Ilo CTpoeHHio >KryTHKOBoro armapaTa KHHeTonAacTHAbi pa3AeAHK)TCH Ha ABe 
rpynnbi. Boaohhabi h KpnnToOnH hmciot no ABa reTepoAHHaMHbix >KryTHKa, 
a TpnnaHocoMaTHAbi eAHHCTBeHHbift ABHraTeAbHbift >KryTHK. >KryTHKH KHHeTonA a - 
ctha HMeiOT KAaccnqecKoe CTpoeHHe: KHHeTOCOMa 3X9+0; AAHHHan nepexoAHan 
30Ha c ABy mh nonepenHbiMH nAacTHHKaM h 2X9+0 h coOctbchho aKCOHeMa 
A^ryTHKa 2X9+2. noBepxHOCTb ABHraTeAbHoro >KryTHKa HeKOTopbix 6 oaohha 
MO>K eT HecTH npocTbie MacTHroHeMbi (Brooker, 1971a). Y 6oaohha, KpnnToOnft 
h TpHnaHOCOMaTHA, KpOMe Toro, qacTO o6Hapy>KHBaiOTCH KopoTKHe BOAOCOBHAHbie 
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CTpyKTypbi, 4>opMHpyiomHe onyuieHne Ha noBepxHocTH nepexoAHon 30Hbi wryTHKa 
h pacnojiaraiomHecH 9 pnAaMH npoTHB AyOAeTOB MHKpoTpyOoqeK. XapaKTepHon 
qepTOH >KryTHKOB KHHeTonAacTHA HBjineTCH Hajinqne b hhx Tan Ha3biBaeMoro 
napaKcnajibHoro TH>Ka — MHKpocJ)HjiaMeHT03HOH CTpyKTypbi co cao>khoh npocTpaH- 
CTBeHHOH opraHH3auneH (Brugerolle e. a., 1979; Cachon e. a., 1988; Farina e. a., 
1986; Fuge, 1969; Vickerman, Preston, 1976). FlapaKCHajibHbiH th>k b >KryTHKax 
KHHeTonjiacTHA hact napajuiejibHO aKCOHeMe h 3a hhm aeT KOHCTaHTHoe noAO>KeHne 
no OTHOuieHHK) k njiocKOCTH, npoxoAnmen qepe3 napy ueHTpajibHbix MHKpoTpy- 
6oqeK (pnc. 2, 6). npnqeivi b ABnraTeAbHbix >KryTHKax Ooaohha, KpunToOnn, 
TpnnaHOcoMaTHA oh Mopt^ojiornqecKH CBH3aH c 4 h 7 AyOAeTaMH aKCOHeMbi, a b 
penyppeHTHbix >KryTHKax Ooaohha h KpunToOnn oh accounnpoBaH jih6o co 2-m h 
5-m, ah6o c 3-m h 6-m AyOAeTaMH. 3 tot cJ)aKT Mbi cKjioHHbi paccMaTpnBaTb 
KaK oaho H3 AOKa3aiejibCTB npnpoAbi eAHHCTBeHHoro >KryTHKa TpnnaHOCOMaTHA- 
KopeniKOBan cncieMa KHHeTOCOM npeACTaBjieHa y KHHeTonjiacTHA b ochobhom 
MHK poTpy6oqKOBbiMH 3AeMeHTaMH (KapnoB, 1990). y 60AOHHA H KpHnTOOHH 
BbiACAHioT 3 KopeuiKa, y TpnnaHOCOMaTHA oahh. Ot KHHeTOcoMbi ABHraTeAbHoro 
>KryTHKa y Ooaohha h KpnnToOnn 6epeT Haqajio AopcaAbHbin KopeuiOK. Oh coctoht 
H 3 3—4 MHKpOTpyOoqeK, B OCHOBaHHH CBH3aHHbIX C (J)H6pHAAHpHOH nJiaCTHHKOH. 
CxoAHbin KopeuiOK o6h apy>KHBaeTcn h y KHHeTocoMbi eAHHCTBeHHoro >KryTHKa 
TpnnaHOCOMaTHA (KapnoB, 1990; Brugerolle e. a., 1979; Vickerman, Preston, 
1976). y Bcex KHHeTonji a cth a 3tot KopeuiOK CBH3aH c cyOnejuinKyjiHpHbiMH 
MHKpoTpyOoqKaMn: y Ooaohha h KpnnToOnn c MHoroqncAeHHbiMH AopcaAbHbiMH, 
a y TpnnaHOCOMaTHA qepe3 (JmOpHAAnpHyio BCTaBKy b annKaAbHon qacTn >KryTH- 
KOBoro KapMaHa c oOnxen rpynnon cyOneAAHKyAnpHbix MHKpoTpyOoqeK (pnc. 1). 
3 th c})aKTbi TaK>Ke noATBep>KAaK)T npeAnoAO>KeHHe o roMOAornqHOCTn eAHHCTBeH- 
Horo >KryTHKa TpnnaHOCOMaTHA n ABnraTeAbHbix >KryTHKOB Ooaohha n KpnnToOnn. 
KnHeTocoMa peKyppeHTHoro >KryTHKa 4>opMnpyeT Aea KopeuiKa: rAOToqHbin, MHKpo- 
Tpy6oqKH KOToporo yqacTByiOT b apMnpoBaHnn unTOCTOM-unTOc})apnHraAbHoro 
KOMnAeKca, n BeHTpaAbHbin, KOTopbin (J)opMnpyeT OAHonMeHHyio rpynny cyOneAAH- 
KyAHpHbix MHKpoTpyOoqeK (KapnoB, 1990; Brugerolle e. a., 1979). CaTeAAHTHan 
KnHeTocoMa TpnnaHOCOMaTHA He HMeeT KopeniKOBon cncTeMbi. Bonpenn pacnpocTpa- 
HeHHOMy MHeHnio (Brooker, 1971a), 3Ta KHHeTOCOM a He MO>KeT paccMaTpnBaTbcn 
KaK pyAHMeHT oahoto H3 >KryTHKOB npeAKOBbix (J)op m, TaK KaK b HaqaAe unTOKHHe3a 
HMeHHo 3Ta KHHeTOCOM a (j)opMnpyeT >KryTHK hoboh oco6n, nocAe qero 4>opMHpyioTCH 
ABe HOBbie caTeAAHTHbie khhctocom bi. OqeBHAHO, hto KHHeTOCOM a penyppeHTHoro 
>KryTHKa He MO>KeT 4>opMnpoBaTb ABnraTeAbHbin, n HaoOopoT. TaKHM o6pa30M, 
y TpnnaHOCOMaTHA noAHOCTbio OTcyTCTByeT penyppeHTHbin >KryTHK n accounnpo- 
BaHHbie C HHM KHHeTOCOM a A bHbie KOpeniKH. ripHHHMaH 3TO nOAO>KeHHe, Mbi OAHO- 
BpeMeHHO onpeAeAneM n npnpoAy cyOneAAHKyAnpHbix TpyOoqeK y TpnnaHOCOMaTHA 
KaK npoH3BOAHbix rpynn AopcaAbHbix cyOneAAHKyAnpHbix mHK poTpyOoqeK nx ABy- 
>KryTHKOBbix npeAKOB. npnqeM HaAnqne 6pemn b TyOyAeMMe pnAa TpnnaHocoM 
HBAneTcn TorAa npH3HaKOM, oqeBHAHO, aHuecTpaAbHbiM. JXjih >KryTHKOB KpnnToOnn 
n TpnnaHOCOMaTHA xapaKTepHa noAnc^yHKunoHaAbHOCTb, KOTopan HanOoAee npKO 
AeMOHCTpnpyeTcn npnMepaMH TpaHCcj)opMauHH wryTHKOB H3 opraHeAA ABH>KeHnn 
b cneunaAH3npoBaHHbie opraHeAAbi npnKpenAeHnn (OpoAOB, CnapAaTO, 1988; 
1989; 1990a; Lorn, 1980; Bruirorolle e. a., 1979; Molyneux, 1977). 

LJ,HT0CT0M-uHT0(})apHHraAbHbiH KOMnAeKC KHHeTonAacTHA HMeeT ueAbin pnA xa- 
paKTepHbix qepT. Ot 6oaohha k KpnnToOnnM n AaAee k TpnnaHOCOMaTHAaM 
yAaeTcn HaOAioAaTb nocAeAOBaTeAbHoe ynpomeHne, qacTnqHyio, a 3aTeM n noAHyio 
peAyKUHIO 3TOH M HOTOKOM nOHCHTHOH KAeTOHHOH CTpyKTypbi. McXOAHOMy THny He- 
coMHeHHO 6oAee Bcero cooTBeTCTByeT opraHH3aunn uHJOCTOM-unTO(|)apHHraAbHoro 
KOMnAeKca CBoOoAHOKHBymnx 6 oaohha (KapnoB, >KyKOB, 1983; Brooker, 1971a; 
Mylnikov, 1986; Brugerolle e. a., 1979). B 3toh rpynne >KryTHKOHOCueB KAeToqHbin 
poT n MomHan rAOTKa npncnocoOAeHbi aah 3arAaTbiBaHnn KpynHbix nnmeBbix 
qacTHu, b qacTHOCTH OaKTepnn. Mojkho npeAnoAaraTb, hto hmchho 3thm nyTeM 
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b KJieTKH ApeBHHX KHHeTonjiacTHA npoHHKajiH npoKapnoTHbie opraHH3Mbi, CTaBLune 
BnocjieACTBHH hx o6jiHraTHbiMH 3HA0CHM6H0HTaMH. Uhtoctom 6ouohhu qacTo HeceT 
Ha cBoefi Hapy>KHOH noBepxHocTH MacTHroHeMonouo6Hbie bojiockh. KJieToqHan 
rjiOTKa 6ojxohujx apMHpyeTCH UByMH rpynnaMH MHKpoTpy6oqeK, o/ma h 3 KOTopbix 
npeucraBJieHa rjioTOHHbiM KopemKOM KHHeiocoMbi peKyppeHTHoro >KryTHKa, a upy- 
ran 6epeT Haqajio b (})h6phjijihphom MaTepnajie, noucTHjiaioiueM ocHOBaHHe 
UHTOCTOMa (KapnoB, >KyKOB, 1983; Brooker, 1971a). Uhtoctom 6ouohhu OTKpbi- 
BaeTCH Ha BeHTpajibHOH, o6paiueHHOH k cy6cTpaTy CTopoHe Tejia. KpnnTo6HH 
o6jiaU,aiOT pa3BHTbIM ‘ UHTOCTOM -U,HTO(|)apHHraJIbHbIM KOMnjieKCOM 6oUOHHUHOrO 

THna (Brugerolle e. a., 1979; Nohynkova, 1984; Vickerman, 1977; Paterson, 
Woo, 1983), ouHaKO, Bee ero 3JieMeHTbi KaK 6bi MHHnaTiopH30BaHbi. Uh aMeTp 
UHTOCTOMa, oco6eHHo y shuo- h KpoBenapa3HTOB, cymecTBeHHo MeHbuie, qeM 
y 6ouohhu, rjioTKa He Tanan MoiuHan, a hhcjio apMHpyioiunx ee MHKpoTpy6oqeK, 
conpaiuaeTCH jx o 5—8 (pnc. 3, 1). OuHaKo Bee 3JieMeHTbi ncxouHoro KOMnjieKca 
3uecb eiue coxpaHHioTCH. CaMbie 3 aMeqaTejibHbie H3MeHeHHH nponcxouHT c aHajio- 
rnqHbiMH CTpyKTypaM h y TpnnaHocoMaTHA. OTHocHTejibHO xoporno pa3BHT UHTO¬ 
CTOM-UHTO(f)a pH HraJIbH bIH KOMnJieKC y MHOTHX TpnnaHOCOM, 0 C 06 eHH 0 H3 HH3HIHX 
no3BOHoqHbix >KHBOTHbix. Jlnuib TpnnaHocoMbi H3 rpynnbi Salivaria jiHuieHbi 3Toro 
KOMnjieKca. OTBepcTHe KjieToqHoro pTa CMemeHo no cpaBHeHHio c kphhto6hhmh 
H 6oUOHHUaMH C Hapy>KHOH nOBepXHOCTH Tejia Ha «BHyTpeHHIOIO» K >KryTHKOBOMy 
KapMaHy (y TpnnaHOCOM H3 pbi6 h aM(f)H6HH) hjih OTKpbiBaeTCH npnMo b CTeHKe 
nocjieuHero (y MHornx Stercoraria) (Meyer, de Souza, 1973; Milder, Deane, 
1969; Perez-Reyes e. a., 1976; Preston, 1969; Sanabria, Aristimuno, 1970; 
Steinert, Novikoff, 1960; Weinman e. a., 1984). TjioTKa apMHpyeTcn ouhoh rpynnoft 
MHKpoTpyOoqeK (pnc. 3,2), Oepyuxen Haqajio b njioTHOM (})h6phjijihphom MaTepnajie 
y ocHOBaHHH UHTOCTOMa. Uhtoctom -uHToc})apnHrajibHbifi KOMnjieKC 3thx TpnnaHo- 
com 6jih30k k KpHnToOnajibHOMy, ot KOToporo oTjinqaeTcn no cyTH jinuib pacnojio- 
>KeHneM UHTOCTOMa h oTcyTCTBHeM MHKpoTpyOoqeK rjiOToqHoro KopeuiKa. Y pana 
TpnnaHOCOM H3 hm(})h6hh Ha6jnouaeTCH uajibHenuian peuynunn KOMnjieKca. Y 3thx 
>KryTHKOHOCUeB COXpaHHeTCH UHTOCTOM H UHTO(})apHHrajIbHbie MHKpOTpyboqKH, 
BUOJIb KOTopbix B UHTOnjia3My HUeT TpaHCnopT nHH0UHT03HbIX ny3bipbKOB, CaM >Ke 
UHTO(})apHHrc OeccjieuHO Hcqe3aeT. Bee TpnnaHocoMbi H3 rpynnbi Salivaria h Bee 
Leishmania jinmeHbi unTOCTOM-uHTO(|)apHHrajibHoro KOMnjieKca. Uuh Hauinx Bbi- 
bouob qpe3BbiqanHO Ba>KHa cyub6a stoto HecoMHeHHO aHuecTpajibHoro npH3HaKa 
b rpynne «hh3hihx» TpnnaHOcoMaTnu. Y ecex H3yqeHHbix Ha HacTomunn momcht 
Blastocrithidia h Phytomonas hhk3khx cjieuoB UHTOCTOMa h CBH3aHHbix c hhm 
CTpyKTyp He o6Hapy>KeHo. To >Ke othochtch k nouaBjimoiueMy OojibuiHHCTBy 
Leptomonas. H TOJibKO y Crithidia, Proteomonas, Herpetomonas h HeMHornx 
Leptomonas o6Hapy>KeH CHJibHo peuyunpoBaHHbiH uhtoctom (OpojioB, CnapjiaTo, 
1990a, 19906; Brooker, 19716; Janovy e. a., 1974; Souto-Padron 

e. a., 1980). Oh npeucTaBjieH cneunajiH3HpoBaHHbiM yqacTKOM njia3MajieMMbi 

>KryTHKOBOrO KapMaHa, B KOTOpOM HHTeHCHBHO (J)OpM HpyiOTCH nHHOUHT03Hbie 
ny3bipbKH. 3Ta 30Ha noucTHjiaeTcn njioTHbiM (})H6pHJiJiHpHbiM MaTepnajioM, b koto- 
poM 6epyT Haqajio 5—8 MHKpoTpy6oqeK, BUOJib KOTopbix nueT TpaHcnopT ny3bipb- 
kob (pnc. 3, 3). TaKHM o6pa30M, Mbi uoji>KHbi 3aKjnoqHTb, qTo y «hh3luhx» 
TpHnaHocoMaTHU HajiHuo nocjieuoBaTejibHan peuyKunn UHTOCTOM-uHTO(})apHHrajib- 
Horo KOMnjieKca, npnqeM nojman ero yTpaTa xapaKTepHa ujih Tex hx rpynn, c koto- 
pblMH TpaUHUHOHHO CBH3bIBajIH npOHCXO>KUeHHe «BbICUIHX» TpnnaHOCOMaTHU. Tpn- 
naHOCOMbi, HanpoTHB, BKjnoqaioT 6ojibine bhuob, o6jiauaioiuHx 3thm aHuecrpajib- 
HblM npH3HaKOM. 

Hupo KHHeTonjiacTHU npHMeqaTejibHo npe>Kue Bcero TeM, hto b MHT03e b HeM 
OTcyTCTByioT KOHueHcnpoBaHHbie xpoMocoMbi (pnc. 3, 4). 06 hx qncjie mo>kho 
CyUHTb JIHLUb no KOCBeHHbIM UaHHblM, B qaCTHOCTH no HHCJiy KHHeTOXOpOB H MHKpO- 
Tpy6oqeK BepeTeHa (Raikov, 1982; Scarlato e. a., 1987). Be3ycjioBHbin HHTepec 
npeucTaBjmeT cpaBHeHHe qncjia xpomocom b pa3JinqHbix rpynnax KHHeTonjiacTnu. 
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Ecjih noATBepAHTCH noKa HeMHoronncAeHHbie, a noaTOMy npeABapnTeAbHbie 
AaHHbie O TOM, mo TpHnaHOCOMaTHAbl, BepOHTHO, HMeiOT CymeCTBeHHO MeHbUJHH 
Ha6op XpOMOCOM, HeM AByX>KryTHKOBbie KHHeTOnAaCTHAbl, TO Bonpoc O B03HHKH0- 

BeHHH OAHO>KryTHKOBOCTH y TpnnaHocoMaTHA MO>KeT noAyqHTb oqeBHAHoe oOt>hc- 
HeHne (CKapjiaTO, 1987; Raikov, 1982; Paulin, 1975; Solari, 1980a, 1980b; 1982; 
1983; Souza de, Meyer, 1974; Vickerman, Preston, 1976). OOman MopcfioAornH 
KJieTOK KHHeTonjiacTHA (pnc. 1) cxoAHa bo Bcex Tpex rpynnax >KryTHKOHOcueB. 
y TeCHO CBH3aHHbIX C CyOCTpaTOM 60AOHHA H KpunTObWH xopomo AH4>4>epeH- 
UHpyKDTCH AopcaAbHan h BeHTpaAbHan (oOpameHHan k cyOcTpaTy) cTopoHbi TeAa. 
B oOenx rpynnax ohh HaAe>KHO MapKnpoBaHbi: AopcaAbHan CTopoHa cooTBeT- 
CTByiouxHM KopeuiKOM KHHeTocoMbi ABnraTeAbHoro >KryTHKa, a BeHTpaAbHan OTKpbi- 
BaFouiHMcn 3Aecb uhtoctomom. B oOenx rpynnax OTBepcrne Tep m HHaAbHo OTKpbi- 
BaiomerocH >KryTHKOBoro KapMaHa cABHHyTO k AopcaAbHOH cTopoHe TeAa. CxoAHyio 
AOpco-BeHTpaAbHyio acHMMeTpnio Mbi HaxoAHM n y TpnnaHocoMaTHA. BoAee OTneT- 
ahbo OHa Bbipa>KeHa y TpnnaHOcoM, ho BbiHBAneTcn h bo Bcex Apyrnx poAax 
TpnnaHocoMaTHA. n P H 3tom noAHOCTbio coBnaAaeT n pacnoAO>KeHHe CTpyKTyp, 
BbiOpaHHbix h3mh b KanecTBe MapnepoB (pnc. 1). 

Eme oahhm npn3HaKOM, KOTopbin MO>KeT ObiTb ncnoAb30BaH b Harnen paOoTe, 
HBAHeTCH OpraHH3aUHH UHCTHbIX CT3AHH KHHeTOnAaCTHA- OHH H3BeCTHbI y CBOOOAHO- 

>KHBy uthx Ooaohha n « h n 3 hih x » TpnnaHocoMaTHA (Brugerolle e. a., 1979; 

Mehlhorn e. a., 1979). Ecah npeAnoAaraTb, hto Me>KAy 3 thmh rpynnaMH cymecT- 
ByioT npHMbie c^HAoreHeTHMecKne cbh3h, to ecTecTBeHHO o>KHAaTb coxpaHeHne 
oOluhx nepT b opraHH3aunn hmchho uhcthhx CTaAnn, BbinoAHHiomHX y Ooaohha 
h TpnnaHocoMaTHA cxoAHbie 4>yHKUHH nepe>KHBaHHH HeOAaronpnHTHbix ycAOBHH. 
UncTbi Ooaohha (Brugerolle e. a., 1979) HMeiOT KAaccnnecKoe CTpoeHne. >KryTHKO- 
HOCUbl BTHTHBaiOT >KTyTHKH, nAOTHaH aMOp(|3HaH oOOAOHKa nOKpbIBaeT OpraHH3MbI 
CHapy>KH, Mop4)OAorHH >Ke KAeTOK npocTenmnx He npeTepneBaeT 3aMeTHbix H3MeHe- 
hhh. UncTonoAoOHbie cthahh TpnnaHocoMaTHA HMeiOT yHHKaAbHyK) opraHH3auHio 
(Mehlhorn e. a., 1979; Tieszen e. a., 1985, 1989). Ha BceM npoTH>KeHHH cymecT- 
BOBaHHH uncTbi c BHemHen cpeAon 3Aecb KOHTaKTnpyeT nAa3MaTHHecKan 
MeMOpaHa (OpoAOB, CxapAaTO, 1990a; Ooaob h AP-, 1991), Anrnb b peAKnx CAynanx 
Hecyman caoh Bbipa>KeHHoro TAHKOKaAeKca. 3amHTHan oOoAonKa (jDopMnpyeTCH 
b 30He 3aAeraHHH cyOneAAHKyAnpHbix TpyOonex (pnc. 3, 5 ). MopcfiOAornH 

HHuncTnpyiOHiHxcH TpnnaHocoMaTHA npeTepnefeaeT KopeHHbie H3MeHeHHH, cbh33h- 
Hbie c yTpaTOH pnAa opraHeAA (OpoAOB h Ap., 1991). Bee 3 to no3BOAneT 
CAeAaTb BbiBOA o HeroMOAornHHocTH uncTHbix CTaAnn Ooaohha h TpnnaHocoMaTHA 
h hx He3aBHCHMOM nponcxo>KAeHHH b oOenx rpynnax KHHeTonAacTHA- HHTepecHO, 
HTO epeAH «HH3UIHX» TpHnaHOCOMaTHA UHCTOnOAOOHbie CTaAHH npHCyTCTByiOT 
TOAbKO b >KH3HeHHbix uhkabx Blastocrithidia h Leptomonas, t. e. y Tex rpynn, 
C KOTOpbIMH TpaAHUHOHHO CBH3bIBaiOT npOHCXO>KAOHHe TpnnaHOCOM H AeHLHMaHHH. 

riOABOAH HTOT KpaTKOMy CpaBHHTeAbHO-MOp4>OAOrHMeCKOMy aHaAH3y KHHeTo¬ 
nAacTHA, noribiTaeMcn CAeAaTb HeKOTopbie BbiBOAbi: 

1 . HaAHqne eAHHoro nAaHa CTpoeHHH c ueHTpaAbHbiM npn3HaKOM — khhcto- 
nAacTOM He ocTaBAneT coMHeHHH b tom, hto OoAOHHAbi, KpnriToOnH h TpnnaHOCO- 
MaTHAbi o0pa3yiOT xopouio onepqeHHyio, ecTecTBeHHyio rpynny opraHH3MOB c npn- 
MblMH (J}HAOreHeTHHeCKHMH CBH3HMH. 

2. YHHKaAbHbie qepTbi B opraHH3aunn TpnnaHocoMaTHA (ocoOan opraHH3aunn 
KHHeTonAacTa, >KryTHKOBoro annapaTa, noKpoBOB h t. a.) no3BOAHK)T roBopnTb 
0 MOHOC^HAeTHHeCKOM npOHCXO>KAeHHH TpHnaHOCOMaTHA- 

3. AHaAH3 3BOAK)UHOHHbIX npeo0pa3OBaHHH HCXOAHOrO «0OAOHHAHOrO» nAaHa 
CTpoeHHH y TpnnaHocoMaTHA no3BOAneT KOHCTaTnpoBaTb, mto HanOoAee 0ah3koh 
k OoAOHHAaM h KpHnToOnHM rpynnon TpnnaHocoMaTHA hbahiotch TpnnaHocoMbi, 
napasHTnpyiouxHe b kpobh hh3hjhx no3BOHOHHbix, a He «HH3mne» TpnnaHocoM a- 
THAbl. 

BpHA ah MO>KeT Bbi3BaTb B 03 pa>KeHHe yTBep>KAeHne, mto HanOoAee ApeBHen 
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3 Phc. 4. CxeMa sbojiiouhh KHHeToruiacTH^. 

Fig. 4. The scheme of the evolution of kinetoplastides. 

/ — Bodonidae; 2 — Cryptobiidae; 3 — Tripanosomatidae. 

rpynnoH KHHeTonjiacTHA hbjihiotch Ooaohhabi. 3to cjieAyeT 
xoth 6bi H3 Toro, hto Ooaohhabi CBo6oAHO>KHBymHe opra- 
HH3Mbi, a KpnnTo6HH h TpHnaHOCOMaTHAbi — napa3HTHqecKne. 
CxOACTBO B OpraHH3aUHH 60A0HHA H KpHriTOdHH HaCTOJlbKO Be- 
jihko, mo npoHCxo>KAeHHe KpnnToOnH Tax>Ke He Bbi3biBaeT 
coMHeHHH (Lorn, 1979; Vickerman, Preston, 1976; Woo, 1987). 

TaKHM 06pa30M, HeoOxOAHMO OTBeTHTb Ha BOnpOC, KaKaH H3 3THX 
Aeyx rpynn KHHeTonjiacTHA Aajia Hanajio sbojiiouhohhoh BeTBH 
TpHnaHOCOMaTHA? Kax Mbi noKa3ajin Bbirne, no uejiOMy pnAy 
npH3HaKOB, TaKHX KaK M0p(j)0J10rHH MHTOXOHApnajlbHblX KpHCT, 
CTpoeHHe nOKpOBOB, CTeneHb pa3BHTOCTH UHTOCTOM-UHTO(J)apHH- 
rajibHoro KOMnjieKca, TpnnaHOCOMbi H3 hh3ihhx no3BOHOHHbix 
>KHBOTHbIX HBHO c6jl H>KaK)TCH C KpHnTOOHHMH. LIonpo6yeM 
npocjieAHTb B03M0>KHyK) CBH3b 3thx rpynn C HHOH TOHKH 3pe- 
hhh. IloAaBjiHK)H;ee 6ojibuiHHCTBO KpnnTo6HH HBjintOTCH napa3HTaMH pbi6 (Lorn, 
1979; Woo, 1987). CpeAH hhx ecTb h 3kto-, h 3hao-, h KpoBenapa3HTbi. CiaHOBjieHHe 
KpoBenapa3HTH3Ma y KpnnToOnH npocjie>KHBaeTCH AOBOAbHO hcho. B HacTonmee 
BpeMH H3BecTHbi KaK «HHCTbie» 3KTonapa3HTbi, HanpnMep Cr. branchialis , TaK 
h >KryTHKOHOcubi, coneTaromHe nepTbi skto- h 3HAonapa3HTOB. TaKHe npocTenuiHe, 
BepoHTHO, h Aajin Hanajio KaK HCTHHHbiM 3HAonapa3HTaM TaKHM, KaK Ch. intestinalis, 
TaK h KpoBenapa3HTaM. riocjieAHHe CHanajia oOxoAHjincb 6e3 nepeHOCHHKOB. 
LIpHMep TaKoro poAa AeMOHCTpnpyeT Cr. salmostica. 3th >KryTHKOHOcubi cnoco6Hbi 
AOJiroe BpeMH cymecTBOBaTb b KanecTBe 3KTOKOMeHcajiOB h caMocTOHTejibHO, 3aTeM 
npoHHKaTb b KpoBHHoe pycjio xo3neB (Woo, Wehnert, 1983). IToHBjieHHe nepeHoc- 

HHKOB nHHBOK ynpOCTHJIO 3aAany OTbICKaHHH X03HHHH H npOHHKHOBeHHe B eTO KpOBb, 
HTO npHBejIO B KOHUe KOHUOB K BbinaAeHHtO H3 >KH3HeHHOrO UHKJia TaKHX KpnnTO- 
6hh CTaAHH, CBH3aHHbix c BHeuiHen cpe^oH, h CTaHOBJieHHK) rpynnbi oOjinraTHbix 
KpoBenapa3HTOB, THnnnHbiM npe/tCTaBHTejieM KOTopbix HBjineTCH Cr. borreli. Chh- 
TaeTCH, HTO nHHBKH B03HHKJ1H H C(J)OpMHpOBajlHCb KaK CneUHCj)HHeCKHe napa3HTbI 
npecHOBOAHbix pbi6 (JlyKHH, 1976). Ho h cpeAH KpnnTodHH,- napa3HTHpyiomHx 
b kpobhhom pycjie, 6ojiee 80 % H3BecTHbix bhaob npnyponeHO k 3toh rpynne xo3neB. 
CjieAOBaTejibHO, CTaHOBjieHHe KpoBenapa3HTH3Ma y KpnnToOHH, BepoHTHee Bcero, 
npoHexoAHJio b ycjiOBHHX nocTOHHHbix npecHbix BOAoeMOB. 3Aecb o6Hapy>KHBa- 
eTCH oneHb Ba>KHan aHajiorHH. HoaoOho kphhtoOhhm TpnnaHOCOMbi TaK>Ke uihpoko 
Hcnojib3yiOT b KanecTBe xo3HeB pbi6 h hhhbok, npnneM okojio 80 % H3BecTHbix 
bhaob TpnnaHOcoM, napa3HTHpyiOHj,Hx b kpobh pbi6, onncaHO H3 npecHOBOAHbix 
xo3neB (Lorn, 1979). TaKHM o6pa30M, He TOJibKo MopcjDOjiorHH, ho h oahh 3KOjiorn- 
neCKHe yCJIOBHH (J)OpMHpOBaHHH HCXOAHbIX napa3HTapHbIX CHCTeM c6jIH>KaK)T Tp H- 
naHOCOM h KpnnToOHH. 

OnnpaHCb Ha CAejiaHHbie paHee BbiBOAbi, Mbi xothm npeAAO>KHTb cjieAytomyio 
rnnoTe3y nponcxo>KAeHHH TpnnaHOcoMaTHA (pnc. 4). Mo>kho npeAnojiaraTb, 
hto cyntecTBOBaBUjne b cepeAHHe—KOHue AeBOHa BpeMeHHbie MaTepHKOBbie npecHbie 
H COJIOHOBaTO-BOAHbie BOAOeMbI, HaCbIHteHHbie OpraHHKOH (LUHMaHCKHH, 1987), 
HMejiH OoraTyio (J)ayHy npocTenuinx, cpeAH KOTopbix 6buin h ApeBHHe 6oaohh- 
AonoAoOHbie KHHeTonjiacTHAbi. B 3to BpeMH HanHHaeTCH ocBoeHHe MaTepHKOBbix 
BOAOeMOB ApeBHHMH n03B0H0HHbIMH — KHCTenepbIMH H ABOHKOAblLHaLUHMH pblOaMH. 
CoBMecTHoe cyuj,ecTBOBaHHe, b tom hhc Ae nepe>KHBaHHe HeOjiaronpHHTHbix nepno- 
AOB nepecbixaHHH tbkhx boaocmob, motao cnocoOcTBOBaTb o6oco6AeHHio BeTBH 
60AOHHA, CTaBLHHX BnOCAeACTBHH 3KTOKOMeHCaAaMH n03B0H0HHbIX. TaKHe npOCTen- 
uine noAoOHO pHAy coBpeMeHHbix KpnnToOnH motah >KHTb b cah3h Ha noBepxHOCTH 
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Tejia, b >Ka6epH0H nojiocTH cbohx xo3neB h t. a. B nocTOHHHbix npecHbix boao- 
eMax Kap6oHa y>Ke moejih cymecTBOBaTb npe^KH coBpeMeHHbix KpHriTodHH h hx 
A ajibHeHuiaH sbojiiouhh 6bijia CBH3aHa co CTaHOBjieHneM skto-, shao, a 3aTeM 
h KpOBenapa3HTH3Ma. Ba>KHbiM STanoM 3 toh sbojiiouhh CTajio BKJiicmeHHe b napa3H- 
TapHbie cHCTeMbi nepeHOCMHKOB — iihhbok. flajieoHTOjiorHH He MO>KeT AaTHpoBaTb 
BpeMH noHBJieHHH 3 toh rpynnbi KOJibnaTbix qepBen. Mo>kho jiHLUb npejtnojiaraTb, 
mto o6oco6jieHHe 3 toh bctbh sbojiiouhh KOJibqaTbix qepBeH nponcxoAHJio y>Ke 
b Me303oe. Hcnojib3yn nepeHOCMHKOB iihhbok, kphiito6hh ocBaHBajin HOBbie rpynnbi 
X03HeB — KOCTHCTbIX pbl6. B y>Ke CJIO>KHBLLIHXCH napa3HTapHbIX CHCTeMaX, BKJHO- 
qaBLHHX KpnnT06HH, npeCHOBOAHbIX pbl6 H nHHBOK, np0H30LHJI0 B03HHKH0BeHHe 
OAHO>KryTHKOBbix KHHeTonjiacTHA — TpnnaHOCOM. YTpaTa peKyppeHTHoro >KryTHKa 
H aCCOUHHpOBaHHbIX C HHM CTpyKTyp, (J)OpMHpOBaHHe npaKTHHeCKH 3aMKHyToro 
pazta cydnejiJiHKyjinpHbix MHKpoTpy6oqeK, noHBjieHHe ocodoro THna KHHeTonjia- 
CTa — bot nepeqeHb ocHOBHbix Mopcj^ojiorHMecKHx ocodeHHOCTefi, OTjinqaiomHx Tpn- 
naHOCOMaTHA ot hx 6jiH>KaHLUHX pojtCTBeHHHKOB KpnnTo6HH. Bch AajibHeHuiaH 
3BOJHOUHH TpHnaHOCOMaTHA 6bIJia CBH33Ha C OCBOeHHeM Ha3eMHOrO KOMnjieKCa 
xo3HeB. 3 tot o6mHpHbiH Bonpoc Mbi paccMOTpHM b OTAejibHOH padcrre. 
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THE ORIGIN OF THE TRYPANOSOMATIDES 
A. O. Frolov 

Key words : Haemoflagellates, evolution, origin of trypanosomatides, fine structure 

SUMMARY 

Morphological analysis of the evolutionary changes of the cell organization of the Kinetoplastida 
had shown clear relationship between bif 1 agellate kinetoplastides on the one hand and trypanosomes 
from lower vertebrates on the other hand. The new hypothesis of the origin of the trypanosoma¬ 
tides is proposed. From our point of view trypanosomes were derived from Criptobia inhabi¬ 
ting the blood of the freshwater fish. In the process of its evolution the trypanosomatides were 
loosing recurrent flagellum and all structures that were associated with them: two kinetosomal 
rootlets and ventral subpellicular microtubules. On the other hand trypanosomatides preserved 
some ancestral structures such as dorsal rootlet of kinetosom of the anterior flagellum and 
cytostom-cytopharyngal complex. The discoidal nucleoid of the kinetoplast and the ring subpelli¬ 
cular (dorsal) microtubules is the new found feature in the organization of the Trypanosomatidae. 
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Phc. 2. yjibTpacTpyKTypa TpmiaHOCOMaTHA h kphiito6h h. 

Fig. 2. Fine structure of trypanosomatides and criptobiides. 

/ — Ty6yjieMMa Leptomonas jaculum ; 2 — KHHeToruiacT Trypanosoma rotatorium; 3 — 5 — ABa THna KpHCT 
b MHTOXOHApHHx Tpnna hocom aTHA h KpHnTo6HH; 3 — Proteomonas brevicula, 4 — Trypanosoma danilewskyi, 
5 — Cryptobia borreli, 6 — >KryTHK Leptomonas nabicula\ AK — ancoHeivia jKryrHKa; TIM — nJiaaMaJieMMa; 
TIT — napaKcnaAbHbia th>k; CMT —cy6neJuiHKyjiHpHbie MHKpOTpy6oMKH; TPK — Tpy6qaTbie KpHCTbi. 
OcTaAbHbie o6o3HaqeHHH, nan Ha pnc. I. 
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Phc. 3. YjibTpacTpyKTypa TpunaHocoiviaTHii h KpnnToSHH. 

Fig. 3. Fine structure of trypanosomatides and criptobiides. 

1 — uHTo4)apHHrc Cryptobia borreli\ 2 — uHTotfiapHHrc Trypanosoma danilewskyi\ 3 — uhtoctom Proteomo- 
nas sp.; 4 —mhto3 y Trypanosoma rotatorium\ 5 — CTeHKa «uhctu» Leplomonas oncopelii\ KX — kh He- 
Toxop; MTB — mHK poTpydoM kh mHTOTHM ecKoro BepeTeHa; /7/7 n hhouhto3h bie nysbipbKH; CCU — cjioh cne- 
UHajiH3HpoBaHHOH cy6neJiJiHKyjiflpHOH UHTonjia3Mbi; 0M — 4)h6phjijihphuh MaTepnaji, n oacthji a eo lu h h uhtoctom; 

0)7 U — (JiparMeHTHpoBaHHoe aapbiuiKO. 

OcTajibHbie o6o3HaMeHH« TaKHe >Ke, KaK Ha pHc. 1. 


